This paper describes an application of the equivalent multipole moment method (EMMM) with polar translations to calculation of magnetic fields induced by a current dipole placed in a human head model. Although the EMMM is a conventional Laplacian field solver based on spherical harmonic functions, the polar translations enable it to treat eccentric and exclusive spheres in arbitrary arrangements.
The utilized head model is composed of seven spheres corresponding to skin, two eyeballs, skull, cerebral spinal fluid, grey matter, and white matter (See Fig. 1 ). First, the magnetic flux linkage Φ with a loop coil nearby the model is calculated by the following equations. 
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where, Ê C ds denotes an integration on the loop coil, is a vector potential, σ is a conductivity, È is a current dipole source, Ö1 is a location of È, and φ is a scalar potential calculated by the EMMM. Second, the same quantity is calculated by the following reciprocity theorem.
· · · · · · · · · · · · · · · · · · · · · · · · · · · · (4)
where, is an electric field calculated by the EMMM, when an AC (ω = 2πf, f = 50Hz) current I is supplied on the loop coil as an external magnetic field source. Figure 2 shows an example of comparing the flux linkages Φ/µ0 calculated by these two ways. The calculation number in Fig. 2 corresponds to different locations of the source È = P in the grey matter region. The validity of the calculated values is successfully confirmed by the agreement of these values. 
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